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Riverton Project, Wyoming 

Ar part of the Lower-coat Canal Lining Program, seepago lose 
raaasuramntr were made during 1950 on a newly constructed reach of 
Wj~oring Canal on the  Riverton Project, Wpmin~, for the  pu~gore  of 
determining seepage lossss  t o  a id  in the sa lec t ion  of reacher of canal 
f o r  lining. In addition t o  t h i s  immediate aim, data on seepage lorreo 
by three msthods, (1) ponding, (2) s e e p g o  meter, and (3) w e l l  pm- 
ameter usre obtained in order t o  determine the  accuracy of th8 seepage 
m t e r  and t h e  w e l l  pnwaoaeter a s  instruments f o r  tha meuamnent of 
seepage loseer Imm i r r i ga t ion  cuulrr and later&lr+, Tha roll pem- 
a m t a r  rtudiee w e r e  parformad under t h e  tmehnical nuparvirion of t he  
$arth Materials Iabora tov ,  Denver, and %ha r e s d t o  will  be r e p r t e d  
by tha t  section at a later date. 

These seepage mcumuranantr r e r e  nude under the general 
diraction of Mr.  T. A. Clark, Pro jsct  & g h s e r  and under tho p e r d h  
s u p m b i o n  of Mr. L. W. Wabbot, Field Engineer. The tests were 
psrfonwd under the h m d i a t e  supervision of Wr. L, C. Schoonwar, 
Material8 Engineer. Technical aa s i r tmce  was ruppliad fromthe off ice  
of the  C h i s f  Bngineer, Branch of Dasign and Construction, Denver, 
Colorado, by 1Enginmsx-s C. W. Thomas, D. H. Lsncastar, and Be B. Blackwell. 

Ponding t ee t s ,  conducted in the  reach of Uy&g Csnal 
between S ta t iom 165971  and 2000+50, t o  assist i n  tha relact ion 
ad reacher of c u u l  t o  be lined, indicated the  following m t s n  of l o re :  

Pond number 
1 

Seepam rate 
0 . 9  



cubic feet  per aqrran, foot  of wetted a rea  per 24 hours. 

Seapga meter t ea t s ,  m concurrently with t h e  ponding 
t e a t s ,  indicated t h a t  t h e  wter results varied from the pending 
r e su l t s  between the l i m i t s  of -87 p r c e n t  and +120 percent. 

Well permeamteir t e s t s ,  run i n  conjunction with the other 
aeepage measummants, w i l l  be discussed i n  8 separate report. 

A 0  a resu l t  of these seepage atudios, it uaa concluded t h e  
the 8eapoga r a t e s  i n  t he  reachea of Wyoming Canal t es ted  precluded 
the  justification of lining any part of t h i s  reach baaed so le ly  on 
t h e  amunt of  water l o s t .  However, following these studies it was 
recomaended that the reach f r o m  Stat ion 1870+0 t o  Stat ion 1950+00 
be lined with buried asphal t ic  mmbrane. Due t o  the  poor drainage 
along this  reach of canal  losaes of any magnitude might dimage t he  
adjacent fam land. Further, it was recomaended tha t  the  reach of 
canal f r e ~ l  Stat ion 1742+00 t o  Station 1870900 be l ined with buried 
asphaltic membrane. This raco~nrsndation, however, was made con- 
t ingent  on addi t ional  5nveatigationa to determine whether the  drain- 
age of adjacent land is poor and if the  land nould therefore be 
dsua-d by seepage. Lining was hot wcommended f o r  the remaining 
portions of the canal tested. 

The seepage meter xwsults, as in other  instances where the  
mater was used, were e r ra t ic .  

Gvsluatisn of the  w e l l  permeameter a s  an i n s t m n t  f o r  
the measurement of seepage losses will be made in a separate report. 

RECQWUJNDAT IONS 

A s  a result of this study it is mcolanasnded tha t :  

(1) The ponding t e s t  wsults be used t o  a s s i s t  in t he  
selection of sectionn of cew4al for  lining. 

(2) The present comprehensive ground-water study be continued 
by the project in order t o  throw fu r the r  l i g h t  on ground-water 
conditions resul t ing from eeepege losses  from c a r d s  and la te ra l s .  

(3) Seepage meter results, using t h e  present design and 
techniques of operation, not be accepted as an accurate indication 
of seepage rates. 



The Rivarton Project  is located adJacent t o  Riverton, 
Wyoming, Water'for the  project i a  diverted from the  Wind Rivar 
a t  the Wind River Iiiveraion Dam about 35 miles upstream from 
Riverton, Figure 1. The seepage measurement t e s t s  were conducted 
on a newly constructed reach of Wyoming Canal between the Muddy 
Ridge Tunnel, Station 165F71 and Muddy Creek Siphon, Stat ion 2000c50, 
Figure 2. These t e s t a  were performed a:! part of the  Inwsr-cost Canal 
Lining Program. 

a 
Testing by p ,ding is  t h e  most accurate known technique f o r  

t he  determination US aeepage losses from i r r i g a t i o n  canals and 
la te ra l s .  Seepage r a t e s  from sectiona of t he  Wyoming Canal w e r e  
determined by seepage meter as well a8 by th8 ponding aethod. The 
reau l t s  with the seepage meter were compared with those obtained 
from t h e  ponding t e s t s  t o  d e t e n ~ s w  the  accuracy of the meter f o r  
t h e  meaauremnt of seepage lossus. 

PONDING TESTS 

Six ponds were f o m d  i n  t h e  Wyoming Canal fas the  determination 
of aeepage losses. The general locat ion of theae ponds ": ahown in 
Figure 2 while the  3'c;cioning and 8 description of each psnd is given 
i n  Table 1. To form the  ponds, two ear th  dikes wen, c o n s t ~ c t e d  and 
six canel s t ruc tures  were ut i l ized.  Proviaion was made at  all st,ructures 
and dikes f o r  the  passing of water f o r  the  r e f i l l i n g  of t he  dawitreaa~ 
ponds, Two hook gages were located in each pond f o r  obtaining the 

* 

wczter-aurface elevations during the ponding tents. The typa of hook 
gage used permitted obap l~a t ion  of t h e  wateraurface elevation t o  the  
nearest  0,001 foot. Portable s t i l l i n g  wells were u t i l i z e d  in rsading 
t h e  hooks when the  water surface was rough. Water-surface obacrvsltiona 
were mde three o r  four t b s  a day during the  tests. 

A l l  po;lds were f i l l e d  three times i n  order t o  have t h s  
canal  fully primed t o  simulate rlormal operating conditions. 

Careful inspection during cionstruction resul ted i n  a cross 
aect ian prac t ica l ly  iden t ica l  with t he  design crosa sectionc Thg 
reaches t e s t ed  had only recently been constructed and had not been used 
f o r  conveyance of water pr ior  t o  the t e s t s .  Therefore, in aonrputing 
t h e  resu l t s  of the ponding t e s t s  the  usual crosa sectional survey was 
foregone and the  design cross aection used f o r  obtaining the aeepage 
ra tes ,  



Effects of evaporation on the  seepage r a t e  as determined by 
ponding were very minor. Althougt, daily evaporation data were not 
available a caraful  evaluation of available information indicated 
tha t  an evaporation r a t e  of 8 inchee per month was an appropriate 
value fo r  the  period of time tha t  the ponding t ea t8  were i n  progress. 
This evaporation rate, converted t o  seepage r a t e  f o r  the  ponds under 
consideration, mounted t o  0.02 cubic foot per square foot  of wetted 
area per 24 hours. Ponding ra tes  were corrected by th i a  amount. 

6 Effect of h a k s  on Seepane Bate 

Two leaks f romthe  ponde were observed and maauredi. b t e n l  
turnout 31.69 leaked at a ra te  of U.4 cubic f e e t  p r  hour while t he  
leak through the  turnout gate f o r  lateral 33.00 was 3.6 cubic f ee t  
per hour. Both these leaks were from Pond 1. bince these leaks 
hl~ounted t o  only 0.001 cubic foot per square foot of wetted area per 
21, hours they were disregarded. 

Result of the  Pondinrr; Tests 

The resu l t s  of the  ponding t e s t s ,  a f t e r  co rp~c t ions  f o r  
evaporation have been applied, a re  ahswn i n  Figures 3 through 8. 
Seepage r a t e  is plotted against depth of water f o r  each of t he  
three f i l l i n g s  f o r  the  six ponds tested. Inarery caee the  seepage 
r a t e  decreased a h  each r e f i l l i n g  of t he  ponds. The f i n a l  f i l l i n g  
was taken as most nearly representing n o d  operating conditions 
when the canal is completely primed and bank and ground-water storage 
requiml~snts  have been sat isf ied.  The following tab le  sw6uarizes the  
f i n a l  aaepage ra tes  obtained by ponding in each of t he  six ponds. 

Bond number Seepam rate 
1 0.50 

Additional P 0 n d i n ~  Tests 

Additional pondling t e a t s  were perfomad by Project Personnel 
% on the Wyoming Canal from Stationa 2088+00 t o  2560+00 and on l a t e r a l  LA.69. 

These t e s t s  are discussed and the resu l t s  ahom i n  a Rfverton Project 
meoorandum, attached t o  th ia  report as Appendix A. 



Approximately 275 seepage meter se t t ings  were made in  
conjunction with the  ponding t e s t s .  Details of t h e  meter used a r e  
ahown i n  Figurea 9 and 10 while a photograph of t he  meter is shown 
in  Figure 11. This meter i s  a modified version of the constant 
head permeameter developed by the  Department of Agriculture and 
consists of a watertight seepage cup connected by a tube t o  a f lex ib le  
bag f o r  holding water. The cup i so la tes  a known area of canal  bottom. 
The water seeping through t h i s  area comes from the  f lex ib le  bag and 
may be measured. The bag, being submerged, maintains the  scllas head 

I on the t e s t  area under the meter as  t h a t  which ex is t s  on the  surround- 
ing area of canal. Knowing the area under the  meter (2 square f ee t )  
and the loss  of water f romthe  bag f o r  a given period of the, the  
seepage r a t e  i n  cubic f ee t  per equare foot of wetted area per 24 hours 
may be eas i ly  determined. Form *$DCT-27, 11-49, Bureau of b ~ l a m a t i o n , ~  
F i g u w  12, was used f o r  recording the data. 

Saepa~e  Meter Results 

Four seepage meter set t ings,  two in the  bottom and one on 
each s ide slope of the  canal, were taken at  e i the r  500- o r  1,000- 
foot intervals  along the canal i n  the ponded areas. A graphical 
presentation of the data obtained i n  the  bottom of the canal i s  
shown in Figure 13 while Figure J.4 asp laye ,  in aimilar form, seepage 
meter data obtained on the  s ide s l o p s  of the  canal. The e n t i r e  
resu l t s  of t he  seepage meter study a re  tabulated i n  Table 2 and t he  
averages of t he  seepage meter readings a re  compared Kith the priding 
t e s t  resu l t s  f o r  the same period of t ime .  The compariaons roves1 
t ha t  the seepage meter is inconsistent. The differences between the  
results by ponding and the average6 of the  saepsge meter readings 
vary from -87 t o  +120 percent. The corresponding variation in seepage 
r a t e  is f r o m  -0.48 t o  +0.48 c~lb ic  foot per square foot of wetted 
area per 24 h o w .  Individual seepage meter readings taken adjacent 
t o  each other gave widely different  results, Figures 13 and 4. 
Further correlat ion data and parbps revisions i n  the meter o r  changes 
in technique are required before the seepage meter can be considered 
a re l iab le  instrument f o r  the measuremnt of seepage losses, 

GROUND-WATER WELL OBSERVATIONS 

Fifteen ground-water wells, located adjacent t o  the  ponded 
reaches of the  canal,  Figure 2 and Table 3, were read daily during 

a the  period t h a t  the ponds were operative, A plot of these data, 
together with variations of t he  water-surface elevations in the  ponda, 
is included i n  t h i s  report as Figures 15 through 19. These wells form 
a part of a comprehensive ground-water investigation pmgmm being 
conducted by project prsonnel.  It is reconmended tha t  t h i s  compm- 
hensive ground-water study be continued in order t o  throw fur ther  l i g h t  
on ground-water conditions resul t ing from seepage losses fros canal0 
and la te ra l s .  

5 



IOCATION OF PONDS 
Riverton Pro jsct-Wyaming 

Pond : 
No :Structure :Station: Length : Description of material in  canal 

1 :Tunnel :165971: 9463 :Shattered s i l t s tone  and sandstone 
:Dike : 17%+?l+: 

2 :Dike :1754+66: 4634 :S i l tyeand  with outcroppings of 
:Check : 1801+00 : : sandstone 

3 :Check :1&01+34: 9525 :&dim t o  fine sugary sand with a 
: Dike : 1896+ 59 : lm(r00-foot section of tirtht c lay 

I, :Dike :1896+91: 6759 :A t rans i t ion  zone changing from 
: Check-drop: 1964+50: : medium t o  f ine  sand t o  sandstone 

: and a section of sand with high 
: clay content with s t r a t a  of mavel  

5 :Chute :1974+82: 1068 :Sand with a, moderate amount of 
:Check-dro~: 1985+50: : f"ims-heavy gravel is located about - ---- --. - . 7 - -  

: 8 inches below the canal bottom 
6 :Check-drop:l986+43: l407 :Sand with n high percentage of fines 





lrUgtrt- 2 
Loft bark 2 
Bat- 3 

Right baplk 2 
mbalk  1 
Bottom 4 

Right \wak ' 4 
brctbank 3 
Bat- 8 



UCATION OF GROUNDWATER KELTS 
Rivert on Project --Wyoming 

Well : Canal r Pond : Distance from cE 
NO r No r in feet to the ripht 
l2 : 1957+75 : 4 3.03 
26 : 1742+65 : 1 . 93 
27 : 1804+25 : 3 . 98 
36 : 1685+25 : 1 

. 100 
37 : 17ll+70 : 1 . 120 

38 : 1728+28 : 1 U1 
39 : 1776+52 : 2 102 
40 : 1798+29 : 2 88 
41 : 1820+90 : 3 . 97 
42 : 1836+65 : 3 79 
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Tot L. W. Mbbott, Field Engineer 

Frcar: L. C. Schoonover, Waterials Engineer 

SubJect r Ponding tes ta ,  Wyoming Canal, Station 2008+00 t o  
Station 2560+00, and I a t e m l  Wo.69 

Following the ~ s c o ~ n c i a t i o n a  of the Canal Lining 
Conference as s e t  for th  in a l e t t e r  t o  the Chief Engineer, dated 
July 15, 1950, subject, "Lining of Wyoming Canal, Station .I659 
t o  2560, etc,," four t e s t  ponds were constructed i n  what is 
conaidered typical materials f o r  th i s  reach of bo r ing  Caml, 

Using the existing structures f o r  upper and lotmr pond 
l imits ,  the tes ta  were located between the  following stationsr 

Pond lo. 7 -- Station 2242+18 t o  Station 2247950 

Bond lo, 8 -- Station 2261+83 t o  Station 2275+00 

Pond No, 9 - Station 2394+81to Station 2l&6+00 

Pond lo,lD -- (Iat ,  44.69) Station 23+00 t o  Station 31+% 

A description of each t e s t  pond followb 

Pond No, 7 

Overall length of pond 6029 
Length through which loss occurs 5329 
Length covered with concrete 70' 
Side Slopea 14: 1 
m e  229 
Design Quantity 420 ft.3/8ec. 
Description of eoil: 

Gravel with f a i r l y  high petmentap of f iner ,  
Large s a l t  content, so= cemented material. 

A v e n p n s u l t s f r m f o t u t a u t e  0.29ft.3/ft.2/day 



Overall length of pond 1389' 
Longth through which 1088 oacurs 1317' 
]Length aorered with concrete 70' 
Side rlopes 14:l , 

Base 22' 
J Design ~ u a n t i t y  420 f tJ /emc.  

Description of soilr 
Gravel with fairly high preentog6 of l i nes ,  

.I large s a l t  content, 6- cemented material. 
Average results from four t e s t s  0.35 1 t .3 / f t .~ /da~  

Pond No. 

Overall length of pand 1~39 '  
Length through which 108s occurs 1119' 
Length covered with concrete 70' 
Side slopea 1-314 : 1 
Base 22' 
.Description of so i l :  

Clean gravel and sand, few fines,  small s a l t  
content with no cemented materiala. 

Average r e su l t s  f r o m  e h  t e s t s  4.79 1 t . ~ / f t . ~ / 6 . ~  

Pond No. 10 (ht. 44.69 

Overall length of pond 8%' 
Length through which loss  occurs 
Length covered by concrete Negligible 
Side elopes 14: 1 
Base 4 * 
Daacription of so i l :  

Uniform sand, small percentage of f ines ,  sow, 
mavel ,  amall salt content u l t h  l i t t l e  cemented 
A t e r i a l .  

Average t e a t  r e su l t s  

It should be noted f a r  U n g  purposes that the aide rlopes 
change from 1-1/2:1 t o  1-3/4:1 a t  Stat ion 2303+00 and continue as 
such t o  Station 256W-0. 

Pond No. 7 is considered t o  be of material typ ica l  of that 
i between Stat ion Z&l+25 and Station 2261+00. 

Bond No. 8 i s  considered t o  be of material  typ ica l  of that 
betweer1 Station 2261+00 and Station 2275+00. 

Pond No. 9 is  considered t o  be of material typ ica l  of t h a t  
between 227pOO and the end of present excavation (2560+00). 



Pond No. 10 ( h t .  44.69) is c o ~ i d s r e d  t o  be of v t e r i a l  
typical  of that between Station 8 + 9  and Station 44+00. Prom Station 
OcOO t o  Station &+OO, the material is sirilar t o  that in Pond No. 9. 
Dangerous se~~piige and i i ~ ) ~ ¶ m ~ t  of l a t e r a l  ~ ~ n t  were obremad 
a f t e r  only two days of priming i n  t h i s  area. 

The reach of canal from the end of Muddy Cmek Siphon 
(2008+00) t o  the f i r s t  check drop (2241+25) uas used a rolsemoir 

a 
f o r  downstream ponding opra t io~ns .  Sufficient readin* were taken, 
however, t o  establish m average water 10s. of 0.62 ft.3/ft.2/&y 

0 
f o r  t h i s  section. It should be ~~mphasized here t h a t  the above figum 
on water loss  i s  an average, and it is probable tha t  there a m  ~oc t ione  
within t h i s  reach where 6eepi~gt~ loseea would be v e q  axcereive. Viri- 
ble seepage has already develop~d in some areas within t h i s  soetion. 

In a previous memorandum, it was pointed out tha t  88 water 
oras checked up a t  Stations 2349+00, 2364+50, and -6+00, a t c 8 ~ 8 i ~ e  
seepage was obaerved running freely in to  weep hole8 in  pool rrectfons of 
s t m t u r e s  and from dzgwa on the north side of canal. This creepage irr 
very reieponeive t o  water depth change6 in the canal and hu been hemas- 
ing in mgnitude each day. 

Canal Section ~ m e p o ~ e  rate it .3/ft .2/&x 

Sta. 2008+00 t o  Sta. -+25 0.62 
Sta. 22l+l+25 t o  Sta. 2261+00 0.29 
Sta. 2261++00 t o  Sta. 227900 0.35 
Sta. 227900 t o  Sta. 2560+00 (end) 4.79 
Xat. 44.69 Sta. 0*00 t o  Sta. 4+00 4.79 
ht. 44.69 Sta. 4+00 t o  Sta. 4Q+00 O u g 6  


